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The success and failure of project implementation is often caused by poor planning and 
ineffective controls, so that project activities experience various obstacles such as the late 
completion of the project, the decline in the quality of work and the swelling of implementation 
costs. Project management is carried out to manage the project from the beginning of the 
project until the completion of the project properly. The case study in this study is PT. PP 
(Persero) Tbk. as the executing element of the construction work, it is in charge of organizing 
the construction of the Surabaya Caspian Tower Apartment in East Java. The CPM (Critical 
Path Method) method is used to find out how long a project has been completed and look for 
possible acceleration of project time. From the research using the CPM method, it can be seen 
that the normal duration of project completion is 453 days which can be optimized to 350 days. 
This can be done by giving special attention to activities included in the critical path and 
accelerating some activities by increasing the number of workers 
 




Companies must make good planning to get efficient time so as to minimize the cost of 
implementing the project. Good scheduling management is needed in a plan. This relates to 
human resource needs and the tools used in project activities. These resource requirements 
will play a major role in the cost efficiency of project implementation because there are times 
when these resources are not utilized but financing continues. 
In working on the project, PT PP (Persero) still uses the S curve method in the process. 
Companies sometimes experience problems where the completion of work is not in 
accordance with the initial planned time. There are some jobs that experience setbacks due 
to poor planning. This results in a bad image for the company because it is unable to complete 
a project at the specified time. Companies can also experience a swelling of costs if the project 
completion time is not as agreed upon. The project completion time can also be delayed due 
to poor weather conditions. Therefore the company hopes that project activities can complete 
the work earlier than the specified time. As a result of bad weather also affects the 
development of projects that are less experienced. In this case, the duration of project 
completion is needed to find out how much time is needed in completing a project and analyze 
the acceleration of the duration of activities with the CPM (Critical Path Method) method or 
also called the critical path method. 
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Formulation of the problem 
Some of the problems faced are as follows: 
1. What is the optimal duration of the Caspian Tower Apartment project completion using the 
CPM method? 
2. What jobs are classified as critical work in the Caspian Tower Apartment project? 
3. What is the result of the comparison of project completion time between the S curve 
method and the CPM method? 
 
Scope of problem 
The limitation of the problem is as follows: 
1. Researchers are guided by conducting research based on data from PT PP (Persero) 
Tbk 
2. The CPM method is used to find out the work that is included in the critical path which 
plays a role in measuring the company's capacity 
3. Discussion of rejecting the capacity using the CPM method is limited to planning in the 
form of a performance measurement tool. 





The research scheduling analysis of this project aims, among others, to: 
1. Reviewing the Surabaya Caspian Tower apartment construction project to get optimal 
time in completion. 
2. Understand what work is classified as critical work on the project at the Caspian Tower 
Surabaya. 
3. Analyze the comparison of project completion time between the S curve method and 
the CPM method. 
 
Benefits of research 
Research on the Tower Caspian Surabaya apartment project was carried out to convey 
the following benefits: 
1. Able to better control the Caspian Tower apartment project if using the CPM method. 
2. Able to improve understanding of the development of a project using the CPM method. 
3. Being able to apply the CPM method in a project in order to achieve optimal time in the 
completion of a project. 
4. Can implement the CPM method on projects that are being implemented to get 
maximum results in the development process. 
5. Can analyze project activities in accordance with written guidelines so that the project 
that runs can be carried out optimally in terms of time which has an impact on adding 
literature studies in the field of development in higher education. 
6. Useful as a consideration for how well the system and lecture material have been carried 




Network planning is a management tool that allows broader and more complete planning 
and supervision of a project. (SoetomoKajatmo, 1977). Network planning is one of the models 
used in project organizers whose products are information about activities in the project's 
network diagram. (TubagusHaedar Ali, 1995). Network planning in principle is a dependency 
relationship between work parts (variables) that are described / visualized in a network 
diagram. (SofwanBadri, 1997).Following are the details of the usefulness of network planning: 
a. Provide overall planning, scheduling and control activities. 
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b. Can estimate the time, costs and resources needed. 
c. As project documentation 
d. Knowing critical activities 
e. As a data communication tool, problems and project objectives. 
There are 2 kinds of diagrams known in network planning, the first is the network 
diagram version CPM and PERT, while the second is a diagram often known as the 
precedence diagram. The precedence diagram shows no events, while the CPM / PERT 
version of the network diagram is known for events at the beginning of each activity and at the 
end of each activity. The network planning prerequisites that must be met in the 
implementation of the project are: 
1. The model must be complete 
Network planning is an information model of activities that is in the network diagram. 
Resource information is also needed, which aims to provide the right information so that the 
resources needed are always ready to use. 
2. The model must match. 
Network diagrams of each project are different, because it requires a diagram that fits 
the problem at hand. 
3. The assumption used is right 
Network planning as a planning method inevitably has to use assumptions, because the 
success of network planning depends on the accuracy of the assumptions used. 
4. Acting attitude 
Support is needed from the attitude of the implementers so that project organizers can 
succeed. 
 
Project and Activity Relations 
The project is a track of activity that starts at the beginning and finishes at a final moment, 
namely when the project objectives are achieved (Tubagus H 1997; 7). If the project is 
considered as a system, then the input is the initial state and the output is the final state while 
the process is technology. The activity is essentially an input interaction process that is a 
resource with the skills to produce output, in the form of certain products. So activities can 
also be said to be activities which are components of a structured system forming a project, 
while a project is the result of integration of several activities. 
 
CPM (Critical Path Method) Method 
Critical Path Method (CPM) or often known as critical path method, according to Levin 
and Kirkpatrick (1972) is a method for planning and supervising projects is the system most 
widely used among all other systems that use the principle of network formation. The CPM 
method is widely used by construction projects. This method can be used if the duration of the 
work is known and does not fluctuate too much. 
Whereas Siswanto (2007) defines CPM as a project management model that prioritizes 
cost as an object that is analyzed by CPM is a network analysis that seeks to optimize the 
total cost of the project through a reduction in total project completion time. Using the CPM 
method can save time in completing various stages of a project. 
 
Network 
The work network is a network that consists of a series of activities to complete a project 
based on the order and dependence of one activity with other activities. So that a job cannot 
be started if the previous activity has not been completed.According to Hayun (2005) the 
symbols used in describing a network are as follows: 
1) (arrow / bow), expressing an activity needed by the project. This activity is defined as 
things that require duration (a certain period of time). There is no time scale, arrows only 
indicate the beginning and end of an activity. 
2) (small circle / node / node) states an event or event. 
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3) (dotted line arrows) indicate pseudo activity (dummy activity). This dummy does not 
have a duration, because it does not consume resources (only limits the start of activities). 
The difference with ordinary activities is that dummy activities do not take time and 
resources, so the activity time and cost are zero. 
4) (thick arrows) express activities on the critical path. 
 
Hayum (2005) mentions, these symbols are used by following the rules as follows: 
1) Among the same two events (events), only one arrow can be drawn. 
2) The name of an activity is expressed by letter or by the event number. 
3) Activities must flow from low numbered events to high numbered events. 
4) The diagram only has an initial event and a terminal event. 
 
According to Suharto (1999), here are the steps in developing a CPM network: 
1) Assessing and identifying the project environment, outlining, solving it into activities or 
groups of activities which are components of the project. 
2) Reordering the components in item 1, becomes a chain in a sequence that matches the 
logic of dependence. 
3) Provide an estimate of the time period for each activity resulting from the decomposition 
of the project scope. 
4) Identify the critical path (critical path) and float on the network. 
 
Duration of Time Activities 
The duration of activities in the networking method is the length of time needed to carry 
out activities from beginning to end. The time period is generally expressed in units of hours, 
days or weeks. The duration calculation in the CPM method is used to estimate the activity 
completion time, that is by single duration estimate. This method is done if the duration can 
be known accurately and not too fluctuating. The formula used to calculate the duration of the 






D = duration of activity 
V = volume of activity 
Pr = average work productivity 
N = number of labor and equipment 
 
Critical Path 
The critical path according to Render and Jay (2006) is a series of activities - activities 
of a project that cannot be delayed by the time of implementation and show relationships that 
are interrelated with each other. The more critical paths in a project, the more activities that 
must be monitored. The accumulation of the longest duration in the critical path will be used 
as an estimation of the overall project completion time. The critical path is obtained from a 
network diagram that shows the relationship and sequence of activities in a project. 
The logic of dependence on these activities can be stated as follows: 
1) If activity A must be completed before activity B can begin and activity C can begin after 
activity B is completed, the relationship of these activities can be seen in Figure 2.3.1 
 
 
A B C 
Figure 2.3 Activity A precursor to activity B & activity B precursor to activity C (Source: 
Render & Jay, 2006) 
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2) Activities A and B must be completed before activity C can begin, the relationship of 




                                                       A         
             C 
     
                                                       B 
 
Figure 2.4 Activities A and B are the precursors of activity C (Source: Render & Jay, 2006) 
3) If activities A and B must begin before activities C and D, the activity relationship can be 
seen in Figure 2.3.3 
 
Figure 2.5 A & B activities are the precursors of C & D activities 
(Source: Render & Jay, 2006) 
4) If activities A and B must be completed before activity C can begin, but D can already 
be started if activity B has been completed, the relationship of the activity can be seen in 
Figure 2.3.4 
 
      A          C 
     dummy 
 
      B                             D 
Figure 2.6 Activity B is the precursor to activities C and D(Source: Render & Jay, 2006) 
The dummy function (--- 
direction of the arrow) information about the completion of activity B. 
5) If activities A, B, and C start and finish in the same circle of events, then the activity 
relationship can be seen in Figure 2.3.4 
Or  
Figure 2.7 Activities A, B, and C start and finish in the same event 
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In order to know the critical path we calculate two start and end times for each activity, 
as follows: 
1) Earliest start - ES, that is, the previous time an activity can begin, assuming all predecessors 
have finished. 
2) The previous finish (earliest finish - EF), ie the previous time an activity can be completed. 
3) Last start (latest start - LS), which is the last time an activity can begin so as not to delay 
the completion of the entire project. 
4) The final finish (latest finish - LF), which is the last time an activity can be completed so as 
not to delay the completion of the entire project. 
In a project, the activity schedule can be seen in Figure 2.3.5 
 
ES A EF 
 






Figure 2.8 Overview of project activities 
 
Information: 
A = Name of activity 
D = Duration of an activity 
ES = Earliest start 
LS = Latest start 
EF = Earliest finish 
 LF = Latest Finish 
Activity barriers can occur in the implementation of a project, for that there must be a 
slack time in each activity. Slack (slack time) time is the free time each activity has to be able 
to be delayed without causing overall project delay. The slack time can be formulated as 
follows: 
Slack = LS - ES or Slack = LF - EF Description: 
Slack = Free time LS = Latest start 
ES = Earliest start 
LF = Latest Finish 






In the method of data collection, there are some data needed to become the basic 
material in this study. The data includes project implementation data, time data for each job, 
human resource needs data, work tool requirements data, cost data during work and other 
data related to the needs of this research. 
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            Figure 3.1 Research Framework 
 
 
RESULTS AND DISCUSSION 
 
Data collection 
Based on the research that has been done by the company, some data is used in 
processing data. The data includes activity type data, activity sequence data and normal 
project duration data. These data are obtained from the contractor, in this case PT. PP 
(Persero) Tbk. which is secondary data obtained from company documents and based on 
interviews with the leaders and project staff concerned. 
Activity Type Data 
The data on the types of activities in the Surabaya Caspian Tower Apartment 
Construction Project were obtained from the results of company interviews and project work 
schedule data. The data used to compile the relationship between activities and the duration 
of each activity is obtained from the company through an interview process and data on 
existing project activities. This data is the data on the relationship between project activities 
and other activities which are arranged in the order of predecessors. Data on the types of 
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CPM (Critical Path Method) Method 
In scheduling using the CPM method must begin with making a network diagram. 
Network diagram. The network diagram describes the activities, types of activities, 
predecessors and duration of work. 
 
Compile the Network Diagram 
Network diagrams that describe the relationship between work on the Surabaya Caspian 
Tower Project can be compiled based on the relationship data between work and planned 
time of UPER (Estimated Age). 
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Figure 4.1 Network of Initial Duration Charts in the Surabaya Caspian Apartment Project 
 
Calculating SPA, SPL and Time Grace Between Activities 
At this stage, the SPA calculation (the earliest time), the SPL (the most recent time) and 
the grace period (slack) for each project work are carried out. This calculation aims that critical 
activities on a network diagram can be determined and this calculation is done manually using 
Ms. software. Excel. Where SPA and SPL are calculated sequentially from the smallest 
number to the most maximal number while the SPL is calculated starting from the maximum 
number of countdown to the smallest number. Following is the formula for calculating SPA, 
SPL and deadline: 
SPAj = SPAi + L 
SPLi = SPLj - L 
Timeliness (Slack) = SPLI – SPAj 
 
From the calculation formula, the SPA calculation, SPL and the grace period of the 
relationship data between activities can be seen in table 4.3: 
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Determine the Critical Path 
Critical trajectory can be determined by looking at the track with the longest working life 
of all existing paths. Activities that have a high level of supervision can be determined by 
identifying the critical trajectory. Activities that enter the critical path can be seen in the network 
diagram that has been made in Figure 4.1. 
 
Determining Accelerated Activities 
Accelerated activities are activities that are on the critical path. With the acceleration of 
activities it is expected to save time in project completion. The following is the acceleration of 
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The network diagram from table 4.4 can be seen below: 
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Figure 4.2 Network Duration Diagram for Caspian Surabaya Apartment Project 
From the determination of accelerated activities above, the calculation of SPA, SPL and 
the grace period can be seen in table 4.5: 
 
Table 4.5 Calculation of SPA, SPL and Timelines on the Caspian Tower Apartment Project 




From the results of the discussion it can be seen that by using the CPM (Critical Path 
Method) method obtained the normal duration of project completion is 453 days and the 
duration of accelerated project completion is 350 days (103 days faster than the duration of 
normal project completion). There are several activities that accelerate the duration of the 
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work, namely the work A1, B1, C1, D1, E1, F1, F4, A5, B5, C5, E5 and F5. The company is 
better to use the accelerated CPM method because it can optimize the duration of project 





Based on the assessment of the Tower Caspian Apartment Surabaya project using the 
CPM (Critical Path Method) method, the following results are obtained: 
1. The optimal time to complete the Surabaya Tower Caspian Apartment project using the 
CPM method is 350 days. 
2. Jobs included in the critical path are A4, A3, A2 & A1 jobs 
3. From the results of the study on the Surabaya Tower Caspian Apartment project, the 
scheduling carried out using the CPM method, the initial difference in duration with the 
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